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Transversal incision of the vagina favors the
remaining of the tape in the middle-third
urethra compared to longitudinal incision
during transobturator sling procedures for
stress urinary incontinence
L. Pirtea1, I. Sas1, Razvan Ilina2*, D. Grigoraș1 and O. Mazilu2
Abstract
Background: To describe a new type of incision of the vagina during transobturator sling procedure and to
evaluate by ultrasound the tape position at 3, 6 and 12 months after surgery.
We conducted a prospective study including 51 patients with urinary stress incontinence who underwent sling
procedure using the transversal vaginal incision. Tape position was evaluated by ultrasound at 3, 6 and 12 months
after surgery and expressed as a percentage of the urethral length (the proximal third of the urethral length
0–39 %, the middle third 40–60 %, and the distal third 60–100 %).
Informed consent was obtained from all patients prior to their inclusion in the study. All procedures have been
performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later
amendments and were approved by the Institutional Review Board and Ethical Committee of “Victor Babeş”
University of Medicine and Pharmacy Timisoara before the beginning of the study (no 7/17.04.2012).
Results: At 3 months after surgery, 3.92 % of the slings were located in the proximal third of the urethra, 88.23 %
in the middle third of the urethra and 7.84 % in the distal third. At 6 and 12 months after surgery we obtained
similar results: 9.81 % of the slings were located in the proximal third of the urethra, 82.35 % in the middle third
and 7.84 % in the distal third of the urethra.
Conclusion: The transversal incision of the vagina offers a minimal dissection along the long axis of the urethra
favoring the remaining of the tape in the middle third of the urethra.
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Background
Suburethral synthetic slings are becoming the first-line
surgical method for the treatment of the urinary stress
incontinence [1]. The surgical outcome of the TOT
(transobturator tape) sling depends on the complex
interaction between the tape and the urethra [2]. Tape
position along the urethra after the mid-urethral sling
procedures seems to play a role in the development of
the de novo urgency and voiding difficulties. Different
authors indicate that tape location outside the middle
third of urethra is associated with recurrent stress in-
continence and increased incidence of de novo urgency
[1, 3, 4]. Sling location after surgery can be evaluated by
ultrasound. Despite the fact that all slings are placed ini-
tially in the mid-urethral area 45–65 % of them were
found outside the middle third of the urethra at 1 year
after surgery [3–5].
Our primary goal was to find solutions to increase the
percentage of slings that remain in the mid-urethral
area. The length of the vertical vaginal incision varies
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from 1.5 to 2–3 cm according to different authors [6, 7].
Since the sling width is 1 cm there is some extra space,
dissected between the urethra and the vagina, that al-
lows the sling to slide along the urethra. We considered
that a transversal incision of the vagina at the level of
mid-urethra reduces the dissection along the urethra
and limits the possibility of the tape to slide.
Our study demonstrates that the transversal incision
of the vagina actually increases the percentage of slings
that remain in the middle third of the urethra after sur-
gery compared to the original technique.
Methods
Technique description
We performed TOT mid-urethral sling procedure using
a transversal incision of the vagina. The incision length
was 2–2.5 cm perpendicular on the long axis of the ur-
ethra. The location of the incision was at the middle of
the urethral length (Fig. 1a), measured as the distance
between the external uretral meatus and the bladder
neck, identified by palpating the Foley catheter balloon
trough the vagina. This way, the access to the peri-
urethral spaces is easier and the dissection along the ur-
ethra is minimal. The classical technique uses a longitu-
dinal incision along the long axis of the urethra (Fig. 1b).
Our goal was to have minimal vaginal dissection along
the long axis of the urethra.
The rest of the procedure is the same as described by
Delorme: helicoidal needles are used to insert the tape
under finger control via the transobturator fossa. The
entry point is from the medial border of the obturator
fossa at the level of the clitoris, with outside-in needle
passage through the obturator fossa and placing a 1 cm
wide polypropylene tape under the urethra in a tension
free manner [6, 8].
Case selection
The procedure was performed on 51 consecutive pa-
tients that were scheduled for TOT outside-in sling pro-
cedure between May 2012 and June 2013 at the
Department of obstetrics gynecology of County hospital
Timisoara Romania. Patients presenting urinary stress
incontinence were selected. The diagnostic criterion was
urine loss on cough test. Further urodynamic assessment
was performed and all patients with detrusor instability
were excluded. Patients with concomitant cystocele,
rectocele or uterine prolapse were also excluded. No
other criteria such as parity, age, body mass index
were used.
Transobturator outside-in tension free sling procedure
was performed in all cases. All procedures were per-
formed by the same surgeon. No other surgical proce-
dures to restore pelvic floor statics were performed.
Patients were followed up at 3, 6 and 12 months after
surgery. The position of the tape was evaluated by trans-
labial ultrasound examination (Fig. 2a), performed using
GE Voluson 730 PRO V (http://www3.gehealthcare.com/
en/Products/Categories/Ultrasound/Voluson/Voluson_
730) with transvaginal probe (4–9 MHz). All cases were
evaluated by the same examinator, blinded regarding to
outcome and procedure type. Patients were examined in
the lithotomy position with full bladder. The distances
from the bladder neck to the middle of the tape and
from the bladder neck to the external urethral meatus
was measured in a sagittal plane. Tape location along the
urethra was expressed as a percentage of the urethral
length as follows: distance from the bladder neck to the
middle of the tape divided by distance from the bladder
to the external urethral meatus. The proximal third of
the urethra was considered the 0–39 % of the urethral
length, the middle third 40–60 % of the urethral length,
and the distal third 60–100 % of the urethral length. All
patients completed at each follow up visit a complete
urinary diary.
For sample size calculation we have used our actual
value of 82.1 % success rate and as comparator the value
obtained by Bogusiewicz et al. with a success rate of
54 %. We have used the one sample test of equality [9].
For α = 0.05, one sided, the required sample size for hav-
ing an 80 % power (β = 0.2) for correctly detecting a dif-
ference between post treatment success rate and the
reference value of 54 % is 15 patients. For the power of
90 % (β = 0.2), with all other parameters similar with
above, the sample size should be 20 patients.
Fig. 1 a Transversal line of incision at the level of mid urethra, perpendicular on the long axis of the urethra. b The classic line of incision
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Our sample has 51 patients and the power of our
study is over 90 %.
The study was conducted in a prospective manner. In-
formed consent was obtained from all patients prior to
their inclusion in the study. All procedures have been
performed in accordance with the ethical standards laid
down in the 1964 Declaration of Helsinki and its later
amendments and were approved by the Institutional
Review Board and Ethical Committee of “Victor Babeş”
University of Medicine and Pharmacy Timisoara before
the beginning of the study (no 7/17.04.2012).
Results
The procedure was performed in 51 patients, with a
mean age of 60 years, using the same operative tech-
nique in all cases. Thirty-seven patients were post-
menopausal. The mean BMI was 36 kg/m2. No major
complications, such as major bleeding, bladder or ur-
ethral injury, were encountered. The mean operative
time was 20 min and the mean blood loss was 40 ml
which was calculated by using pre-weighed swabs.
There was no difference in surgical time or blood loss
compared to the original technique (with a longitu-
dinal incision). The rate of continence after surgery
was assessed using the cough test. The result were:
87 % patients were cured; 8.7 % significantly improved;
while 4.3 % had no improvement (Table 1). There were
no cases of postoperative leg or groin pain in our group.
We had no cases of postoperative acute urine retention.
Vaginal exposure of sling material was not encountered
in any patient in our group using the modified
procedure.
On the ultrasound examination performed at 3 months
after surgery the position of the tapes was as follows:
3.92 % of the slings were located in the proximal third of
the urethra, 88.23 % in the middle third of the urethra
and 7.84 % in the distal third. At 6 months after surgery,
9.81 % of the slings were located in the proximal third of
the urethra, 82.35 % in the middle third, and 7.84 % in
the distal third of the urethra. At one year the position
of the tape was the same as the one observed at
6 months after surgery: 82.35 % in the middle third,
9.81 % in the proximal third and 7.84 % in the distal
third of the urethra (Table 2).
Discussion
Our results show that the transversal incision of the va-
ginal mucosa favors the remaining of the sling in the
mid-urethral area. We consider that the reason for our
better percentage is represented by the limited dissection
along the urethra.
The standard technique starts with a midline incision
of the vaginal mucosa between two Allis clamps, the first
one placed 1 cm proximal to the external urethral me-
atus and the second one 2–3 cm cephalad [7]. This al-
lows the dissection of the peri-urethral space in the area
of the mid-urethra (Fig. 1b). The longitudinal incision
creates more space where the vagina is detached from
the pre-urethral tissue, compared to the transversal inci-
sion. This may offer some space for the tension free tape
to slide towards the bladder neck or proximal urethra.
Our technique creates a space of maximum 1.5 cm
along the long axis of the urethra, where the vagina is
Fig. 2 a Ultrasound evaluation of the tape after surgery: D1 distance from bladder neck to the middle of the tape, D2 distance from the middle
of the tape to the external urethral meatus. b Tape under the urethra
Table 1 Rate of continence after surgery
Rate of continence after surgery
Cured 82,00 %
Significantly improved 11. 70 %
No improvement 6,30 %
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The middle third
of the urethra
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detached from the urethra. This way, the 1 cm width
tape has little space to slide cranially or caudally (Fig. 2b).
We consider that by performing a minimal dissection
along the urethral axis, the tape is forced to remain at
the level of mid-urethra, where it was initially placed.
Several studies investigated the location of the tape
after TOT procedure using ultrasound. Jiang et al. 2013
assessed the position of the tape in group of 153 patients
with previous TOT procedure. They found: 52.9 % of
the tapes located in the proximal urethra, 30 % tapes in
the middle urethra and 5.9 % in the distal urethra.
Bogusiewicz et al. 2014 evaluated the position of the
tape on a group of 141 patients and reported: 54 % of
the tapes were located in the middle urethra, 36.17 % in
the distal third of the urethra and 9.9 % in the proximal
urethra [10, 11]. The results obtained with our technique
were superior to those presented in literature, with
82.1 % of tapes located in the middle third of the urethra
at 1 year after surgery.
It has been demonstrated [1] that the location of the
tape is important in achieving continence, and that the
middle third of the urethra is the optimal target for tape
location [11]. Bogusiewicz et al. 2013 assessed a group of
61 patients with recurrent stress urinary incontinence
following suburethral sling procedure and found that
73.8 % of the tapes were positioned at the level of prox-
imal urethra, 4.9 % in the distal urethra and 21.3 % in
the middle urethra [3]. Tape location in the proximal ur-
ethra or at the level of the bladder neck is considered a
possible cause of de novo urgency and voiding dysfunc-
tion after TOT [4]. Yang et al. 2012 concluded that tape
location in the proximal third of the urethra is respon-
sible for the novo urgency and placement of the tape in
the middle and distal third of the urethra is satisfactory
[1, 11], while Lleberia et al. 2013 advocates that tape lo-
cation outside the middle third increases the risk of the
novo urgency and voiding difficulties [10]. Considering
this, we believe that any maneuver that favors the
remaining of the tape in the area of middle third urethra
is valuable.
Our sample has 51 patients and the power of our
study is over 90 %. We are aiming to extend our re-
search to a greater number of cases and also to evaluate
if we obtain better results in terms of lower incidence of
de novo urgency and better continence rate using this
type of incision. Using the transversal incision we create
a suture line parallel to the sling which can lead to mesh
exposure. We had no such cases but we need to validate
that on a larger group of patients.
The main limitation of our study is represented by the
lack of a control group including patients operated by
the same team using the vertical incision. We considered
the data available in literature for the vertical incision is
very consistent hence we used it for comparison.
Conclusion
In conclusion we strongly believe that this type of in-
cision offers the advantage of a minimal dissection
along the axis of the urethra and by this reduces the
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